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ABSTRACT #28 

SIV DELTA NEF AND SIV-IL2 ARE PATHOGENIC IN RHESUS MACAQUES 

fort Sawai Tesi Low, Sahry Hamza. Mike Slum, M:cieel Ye, Jo Weter, Kim Schmidt, 
Ktjci Shaw, and Paul Luciw. Oqiartmcm of Medical Fathtilagv. University uf California, 
Davis, CA 

Nef is a multihiKTional protein thai is important for cdhitar signaling anc intracellular 
protein trafDckinji. In SIv-infected rhesus macocues, Nef is critical for traduction of high 
virus load and development of simian AIDS (SAIDS). Viruses containing large deletions in 
ne/ replicate to low tevzk ami do not cause disease. Moreover, these viruses have shown 
efficacy as livc-attcnnated vaccines in adult monkeys. We constructed SlVAnef, which 
contains a mutation in *Jie ATG n*/ start cod on and deletes *9 amino acids from a region 
highly conserved among HIV-1, HIV-2, and SIV. One of two macaques inoculated with 
SIVAnef showed high virus load and signs of SAlDS at 2 years post-infection (CD4 T-cell 
depiction, widespread lymphoid abnormalities). Remarkably, immunoblot analysis revealed 
that this virus produced a truncattd Nef protein (tNcf). Sequence analyst of virus recovered 
ftnrn this animal oL necropsy confirmed that the stan codon for Nef was restored and the 
dieted amino acid* were still missing. In a another study, we inoculated eight macaques 
wi;h SIV-IL2, which inserts the interleibdn-2 (IL2) gene into the deleted nef region of 
S|V£n«f. Four cf these macanues developed SAIDS. Interestingly, viruses recovered at 
necropsy from this group of SIV-1L2 infected animals also producec truncated Nef proteins. 
Scquenctux revealed that the Nef start codon wis restored and that the most or the IL2 insert 
was deleted. In audition, time course analysis demonstrated thai reversions restoring: tNcf 
correlated with increases in virus load. Such reversions, restoring tNcf, were not detected in 
macaques remaining health* with low virus loads after infection with either SIVAnef o: 
SIVAnci/iU. 

Cone lu von.< : There is strong selection pressure in vivo to restore the open reading frame *or 
tNef in juvenile macaques infecied with SIViNcf and SIV-IL2. Further analysis will 
determine whether tNef and/or at alteration in another viral gene are required for SAIDS. 
Such snxiics will define which domains of the muIuTunctiunal Nef pitftcin are required for 
high virus load and disease progression in vivo. Additionally, these findings have 
implications oil the safety of live-at-.enuated viral vaccines constructed by deleting viral 
accessory genes. 



ABSTRACT #29 

GASTROINTESTINAL TKACf AS A MAJOR PORTAL OF VIRAL ENTRY 
FOLLOWING ORAL INOCULATION WITH SI Vsrain PC m5 J- 

Shavw I'. 0'N ci?.' J Francis J. Novcnv.>:c, u Juiicrx dcRosayro, 1 Cirolyn Suwyn,' Daniel C. 
Anderson. 1 Sherry A. Khinpj). 1 Ann; Brodie-Hill, 1 and Harold M. McClure. iJ Ycrkes 
Regional I'riiDJi-; Research Center 1 and Er.iory University Schoo. cf Medicine. 1 Atlanta, 
UA. 

hifV infection following oral exposure is a major made of mother-to-chi'd transmission and 
may also occur following oral-ger.iu! contact We are investigating (he mechanism of 
tnuis mission of SIV across the oropharyngeal tad gastrc intestinal mucosa. Four pigtailed 
m»caiv ,es werc inDruicted vie the oral cavity with z cell-free stock or* a macrophase-trnpic 
iiiuiecjlai clo;ic of SfVsnmirGb, designated SlVjmm^CmSJ, in coses which ranged from 
2 x 1 0* to 2 k 10* 'I CIUjo. virus isolation and PGR confirmed that all four animals became 
infected, in order 10 determine llic initial put*ls of viral iiur>, ;wj tuiimah. were iduificcd 
at 5 days post inoculation (dpi) with 1 x t0 ( TCiD M , and virus loads were compared' (1) 
along the length of the oropharyngeal and GIT mucosa (by in situ hybridization, ISH), and 
(2) amori£ the lymph nodes which drain th: alimentary tract (by ISH, quantitative virus 
culture, and HCR). Productively infected cells were identified within the oropharyngeal 
cavity am! giislioinlcstinal uact (GIT) of both macaques, with the greatest number of 
infected cells located within the proximal duodenum of one animal anc the pylons of the 
Muniath in tltc second animal. Piovirai toads were greatest in the medial retropharyngeal 
lymph nodes (which drain the oral cavity and pharynx) of both animals, however, 
iugycitin^' tliat different tucclianisnis may be involved in transmission across stratified 
;.c;uunous cpitliclial surfaces (orupliaryn.\) as opposed to simple columnar epithelial 
surfaces (CfT). Ongoing studies are directed a: determining the phenol ype of initial target 
cell; and mechanisms of virus dissemination in adult and neonatal macaque, and should 
provide valuable information abed transmission of HIV/S1V across mucosal surfaces. 
Supported by NIH grants AUS50! and RR-00165. 



ABSTRACT #30 

INDUCTION OF FAS LIGAND EXPRESSION BY AN ACUTELY LETHAL 
SIMIAN IMMUNODEFICIENCY MRUS, SIV^^,,. 

Shckcma Hodge', Francis J. Noverubrc 1 , Linda better 1 . Harris A. Gelbart', and Stephen 
Dewhursl '. 'University of Rochester Medical Ccn'er. Rochester, New Yoik 14642; J Yerkes 
Regional Primate Research Center and Emory University, Atlanta GA 30322 

Human immunodeficiency virus type-1 is the causative agen: of AIDS, and infects 40 million 
people. The progression of IUV infection has been linked to early events in the virus-host 
interaction, which determine subsequent virus load and disease progrtssioa To examine the 
initial phase of lentivirus infection in a primate host, wc have used the SrV/macaque model for 
AIDS. 

We have *ruriie*t the acute infection of pigiaiied macaques with STV^^,^, an SfV variant 
which induces a severe acute diseasr sjTidrome. Enteropathy, immune activation and 
extensive apopu^is, particularly withir. i^n-associa^d lymphoid tissue, are characteristic of 
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5»rv -[iri1 . infection. In (he present study, we examined whethei the ability of this virus to 
cause widespread apoptosis might be linked to the upregulatior. of Fas ligsnd (CD95L) 
ejtpitssiun b viraUy infected cell*. In viiro btudio ;eveided Qxn exprexston of the viral Nef 
protein, in the absence of any ct_ler viral gene product, was sulficcnt to uprcgulale the 
traosciiptional activity of the CD95L promoter, and also to cause cell surface amessiun uf Fas 
Hgind. This upregulation wis NFAT dependent (inhibiied by cyclosporin A), and did not 
occur in cells >iut expressed a mutated derivative of the viral Nef protein, lacking a previously 
defined tirznuncrsceptor tyrosinc-based activation motif. These findings were corroborated by 
enatysis of tissue sections from viralry infected macaques. Im^niaiohistochcmtcal staituiii 
revealed that Fas .ija.id expression was upregulated in Ae GALT of animds that bad tccn 
upcrimcntally infected with w;!d-typc SIV'^^^, but not in animals that were infected with a 
viral mutan: lacking the Ntf ITA.M. These findings surest that viraily mediated upregulation 
of Fas ligaijd exprcssicn may conaib^te to the irn^nmopathogencsis of acute SIV^^, 
infecnon. 



ABSTRACT #31 

DISTINCT NUCLEOCYTOPLASMJC TRANSPORT MECHANISMS AND THE IK 
ROLE FOR HIV/S1V PROPAGATION, 

Barbara K. Feibcr '. A. S. von Gegerfeit', V. Liska 1 ,^ M. Ru?^echt , , 11 M. McDurc'. N. Miller*, 
End P. Markhun'; Ail L- Basic Research Program, NCi-FCRDC Frederick 1 ; Dana-Farber Cancer 
[nstitute. Bos»n ; , Emory Uni>-enity, Atlanta'; NIAID, Bethesca'; Advanced Bioscience 
Laboraiories, Kensington'. 

All lentMruses depend on the posttranscriptionaJ regulation mediated by the viral Rev protein 
binding '-° die RR£ to express their ttructural proteins. In contrast, type D retroviruses expression 
is mediated via a cellular protein, TAP, which interacts with 'he viral CTE. In the presence of the 
positive acting factors, the RRE- and CT'E-containing mRNAs are efn::cLtly transponcd to the 
cytoplasm via distinct nuclear export pathways. 

To study the role cf Rev in virus propagation, we have generated Rcv-incependcnt Nef (-) and 
Ne clones of HIV and SIV and have demonstrated that the Rev/RRF system can he replaced 
by the CrE. generating stable viruses with lower rcplicative capacity crtci icfectiviry in primary 
lymphocytes in vitio, and HIV variants wilh arleruciied pheriut>i>c in SC£D-hu tuo'^sc mocel. To 
test the in vivo properties, 3 juvenile and 4 neonate macaques were injected intravenously wilh a 
Rev-independent Ncfl(-)SIVu\ac239. We found thai this virus is attcnuarcc' in juvenile and 
neonate tnacaqjes. Importantly, infection by the Rev-independent Nefi» STV did noi cause 
disease during one year cf follow-up. We nirther tested a NciT 4 -) variant of the Rev-indepcndcnt 
SIV in 6 juvenile macaques and found that the presence of Nef did no: change the severe 
Attenuaticn of the Rev-indcpcndcnt SIV. Tnciefors, these data demonstrate thai the Rsv/RRr 
regulatory mechanism is required "or high ievels of viras propagation in vivy. aiui tliat this 
posrtranscriptionai regulatory control plays an important ro.e in Lie pathogenicity of the 
HTV/SIV. 

Research spouyjred in jmi1 by the Nitionil Cancer Institute, DI DI3, under contract with A3L. 



ABSTRACT #32 



A STRAIN OF RHESUS RHADINOVIRUS (RRV 17577) RELATED TO KAPOSI'S 
SARCOMA- ASSOCIATED HERPESVIRUS (KSHV) ENCODES A FUNCTIONAL 
JiOMOLOCUE OF CELLULAR INTERLEUK3N-6\ 

Joluian A. R. Kalesba '". Eric. P. BergqjiLn 1 . and Scott W. Wong'^ Division o; 
Pathobiology and iuuuunology', Oregon Regional Primate Research Center, 3eavcrton, 
Oregon 97'W6; Departmen; cf Molecular Microbiology and hnmunolosy 1 . Oregon Heal'.h 
Sciances Univcrsiry-, Portland, Oregon 97201 

KSHV Is currently thought to he the etiological agent for human Kaposi's sarccma (KS), the 
commonest neoplastic complication among HIV- AIDS patients. However, mechanisms 
underlying the associitian of KSHV with XS remain undefined due to lack of an accessible 
naturai infection model Recently, we isolated RRV 17577 from an SlV-infected rhesus 
macaque that developed a premaiignant B celi hyperplasia. RRV 17577 is closely related to 
KSHV, based on genetic cohnearity and possession of several analogous open reading 
frames (ORF), including a horr.obgue of cellular intsrIeukin-6. Due to the B cell stimulatory 
effects of IL-6, wc investigated whether the IL-6-lilce gene encoded by RRV 1 7577 (RvIL-6) 
could b; biologically functional. 

We now show thai recombinant RvIL-6 CAurei»scd either in COS-! cells, or in Sf9 insect 
cells can support the growih anri survival of th- rL-6*dcpendcnt B9 cell line. Siniilaily. 
GST-RviL-6 produced in E. coli dose-de^^endently stimulated the proliferation of BS cells. 
The UST-RvlL6 signal could be specifically blocked by snti bodies id gplSO. the 
transrr.ernbTane transducer of signals initiated by IL-6, and by a murine antibody to the low 
afQaity I1-6R. suggesting that RvIL-6 may utilize the classic IL-6 receptor system for 
sibling. Huwocr, aliiiougl) anti-gpl30 inhibited boLS GST-RvIL-6 and hrIL-6 with 
similar kinetics, inhib:ticn of ihc GST-RvIL-6 signil by a-IL-6R c«currec at a relatively 
higher concentration compared to its inhibiuon of hrIL-6. This finding is ranim scent of a 
previous report of human anti-IL-6R blockade of KSHV vIL-6 function or. a human 
aiyeioma cell line, indicating tha: ibe stimulatory effects o: viral JL-o" and cellular IL-6 may 
be mediated bv slightly different structural daerminrinu. Tngetnei, thae results suggest that 
KRV 1 7577 encodes an analojue of fCSHV vH-6\ and tha: these genes may exhibit cell 
stimulatory lunctions via a shared tncchanian. 'fhus, in an SIV-immunodepressed 
back^ound, expression of viral IL-6 may trigger the g?i}Q pathway and induce the 
development of a neoplastic cell srowih cnviionincnt thai results m :he complex patho'ogy 
associated with RRV i/577 infection- 
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